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A multi-laser system is being developed for the DIII-D Thomson scattering diagnostic.
This system combines the beams from up to eight Nd:YAG lasers onto a common beamline in which the beams are nearly parallel and are ali focused into a small, common area within the desired scattering volume. Each laser can be fired at a constant rate (20 Hz per laser) for a high average repetition rate, or togetller in a "burst", which will give very high sampling rates (10-20 kHz) for short periods. The burst mode will be triggerable by plasma events, which will allow for study of transient phenomena, but will require non-periodic firing of the lasers. Beamline diagnostics include position sensitive detectors for computer controlled feedback alignment of the 35 m beamline, an image position detection system for monitor:ng the alignment of the collection lens to the scattering volume, and a 1-D reticon camera for divergence monitoring.
The effects of the non-periodic firing of the lasers will be monitored with the reticon camera. beams be exactly parallel, and the spot would be at a position determined by the lens position and focal length. The beams would overlap only at the focal point, and would approach the focal point from different angles, so that each beam has a different angular relation to the collection lens, making alignment difficult, if not impossible.
INTRODUCTION
This arrangement results in a fairly large cross-section for the beam pack nearby the lens, which would result in access problems for tb,e beam pack unless significant modification to the existing hardware on the DIII-D vessel is done.
By overlapping selected beams at this lens, the focus points of the individual beams can be positioned behind each other (Fig. 3) , and alignment problems are reduced. For the eight laser system presented here, the four up-down beams will each on an area of approximately 2 cm 2. The design used consists of a 1 mm thick, tempered, neutral density glass filter, mounted to a water cooled aluminum heat sink with thermally conductive paste. The neutral density filter is dyed in the melt, so that the laser beam energy is evenly deposited in the glass. Tempering the glass gives it additional resistance to fractures due to the thermal stresses caused by the heat from the laser beams. The filter glass is mounted at a 45 degree angle to the laser beam, with another neutral density glass filter mounted at an angle to the beam reflected from the first filter (Fig. 4) . The optical density of the filter is chosen so that 95_ of the beam is absorbed on the first pass though the filter glass. Since glass has a low coefficient of thermal conductivity, it must be kept thin to keep the heat conductivity high and thereby prevent melting of the glass. To further the experimental versatility of this system, a scheme to implement asynchronous trigging of the burst mode firing of the lasers is being developed, Since the burst mode is very limited in its temporal extent, a physics based trigger is needed to realize the fullest utilization of this feature. To achieve this, each laser power supply is built so that it can recharge in less than 20 ms. To maintain proper thermal lensing of the Nd:YAG rod, can average repetition rate of 20 Hz. must be maintained. Therefore, the occasional burst can only be a small discontinuity from the nominal 20 Hz. If the lasers are being fired at even intervals of 6.3 ms (160 Hz), generally 5 of the 8 lasers in this system will be ready to fire in the burst. After the burst, periodic firing of the lasers will not resume for 20-30 ms.
II. BEAM DIAGNOSTICS
The viewing (or collection) optics for this system is designed so that the volume observed is only slightly larger than the laser beam. At the narrowest point, the observed volume is approximately 5.7 mm across. The measured divergence of the lasers is approximately 620/_rad, so with the 5000 mm focal length lens which is used to focus the beam into the scattering 'volume, the 1/e 2 point of the beam waist is 
